[Unexamined Japanese Patent Publication No. 9-207166] 

Claim 1. A label for in-mold molding which is 

constituted by providing, to a rear surface of a 
thermoplastic resin film base material layer (I) having 
printing applied to a surface thereof, a heat-sealable 
resin layer (II) having a melting point lower than that of 
a material resin of the film, characterized in that the 
resin base material of the heat-sealable resin layer (II) 
is composed mainly of an ethylene a-olefin copolymer 
obtained by copolymerizing 40 - 98 wt% of ethylene and 60 - 
2 wt% of 3 - 30-carbon . number a-olefin in presence of a 
metallocene catalyst. 

<Right column of page 2> 

[Prior Art] For integral molding of a labeled resin 

molded container, it has been conventional practice to take 
the steps of preliminarily inserting a blank or label in a 
mold, then performing injection molding, blow molding, 
differential-pressure molding, foam molding, or other 
process to thereby form the container in the mold, and 
further applying painting or the like to the container (see 
Unexamined Japanese Patent Publication No . 58-69015, 
Unexamined European Patent Specification No. 254923). As 
such in-mold labels, there have been known gravure-printed 
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resin films, offset multicolor-printed synthetic paper (see 
Examined Japanese Patent Publication No. 2-7814, Unexamined 
Japanese Patent Publication No. 2-84319, for example), 
aluminum labels prepared by laminating high-pressure 
5 process low density polyethylene or ethylene-vinyl acetate 
copolymer on a rear surface of an aluminum foil, and then 
applying gravure printing on a front surface of the foil, 
or the like. 

10 <Left column of page 3> 

[Problems to be Solved by the Invention] An object 

of the present invention is to provide a label for in-mold 
molding good at adhesion to the label, easy to stamp and 
free from occurrence of burrs, and furthermore easy to 

15 supply into the label mold, whichever the container 
material is high density polyethylene or polypropylene. 

<Right column of page 3-left column of page 4> 
Heat-sealable resin layer (II) : The heat-sealable resin 
20 layer (II) is composed mainly of an ethylene a-olefin 
copolymer (straight-chain polyethylene) obtained by 
copolymerizing 40 - 98 wt% of ethylene and 60-2 wt% of 3 
- 30-carbon number ot-olefin with the use of a metallocene 
catalyst. 
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[0012] Among others, ethylene a-olefin copolymers 
meeting the following conditions (1), (2), and (3) are 
preferable: 

(1) its MFR (190°C, 2.16 kg load) is 2 - 30 g/10 min.; 
5 (2) its density is 0.935 g/cm 3 or less; and 

(3) its eluation curve obtained by temperature rise 
elution fractionation (TREF) has one peak; its peak 
temperature is 20 - 85°C; given that the height of the peak 
is H and a half width of the peak height is W, then the 
10 value of H/W is not less than 1; and matters which eluate 
at temperatures other than the eluation temperature of the 
peak may substantially exist in the elution curve. 
[0013] Particularly preferable are resin compositions 
consisting of 

15 (a) 50 - 90 wt% of ethylene a-olefin copolymer meeting the 
above conditions (1), (2), and (3), and 

(b) .50 - 10 wt% of high-pressure process low density 
polyethylene showing the following properties (I 1 )/ (2 1 ), 

(3 T ) , and (4' ) : 
20 (1') its MFR is 0.1 - 20 g/10 min.; 

(2 f ) its density is 0.915 - 0.93 g/cm 3 ; 

(3') its memory effect (ME) is not less than 1.6; and 

(4 1 ) its melt tension (MT) is not less than 1.5 g. 

[0014] The ethylene a-olefin copolymer, which is linear 
25 low density polyethylene of the component (a) , is obtained 
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by copolymerizing primary-component ethylene and 
subordinate-component a-olefin with the use of a 
metallocene catalyst, particularly a metallocene almoxane 
catalyst 1 or, for example, a catalyst composed of a compound 
5 of a stable anions obtained by reacting such a metallocene 
compound as disclosed in Unexamined Internationally 
Publication WO 92/01723 with a later-described metallocene 
compound. Ethylene is used at a ratio of 40 - 98 wt%, 
preferably 50 - 95 wt%, and more preferably 70 - 93 wt%. 

10 [0015] The 3 - 30-carbon number a-olefin to be 
copolymerized with ethylene is exemplified by propylene, 1- 
butene, 1-pentene, 1-hexene, 1-octene, 1-heptene, 4-methyl 
pentene-1, 4-methyl hexene-1, 4, 4-dimethylpentene-l, 
octadecene, etc. Among these, 1-hexene, 1-octene, 1- 

15 heptene, 4-methyl pentene-1 are preferable. The a-olefin 
is used at a ratio of 2 - 60 wt%, preferably 5-50 wt%, 
more preferably 7 -.30 wt%. Also, the metallocene catalyst 
is exemplified by metallocene compounds shown by the 
following formula. 

20 

<Right column of page 11-left column of page 12> 
(Working Example 1) 

(1) A resin component (A) consisting of 67 parts by weight 
of polypropylene "Mitshubishi Polypro MA-8" (trade name, 
25 melting point: 164°C) made by Mitshubishi Chemical K.K., 10 
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parts by weight of high density polyethylene "Mitshubishi 
Polyethy EY-40" (trade name, melting point: 132°C, density: 
0.950 g/cm 3 ) made by Mitshubishi Chemical K.K., and 23 
parts by weight of calcium carbonate powder with a particle 
5 size of 1.5 |jm was melted and kneaded with an extruder, and 
thereafter extruded from a die into a sheet shape at a 
temperature of 250°C, and the resulting sheet was cooled 
until its temperature become about 50°C. Next, this sheet, 
after heated to about 153°C, was drawn fourfold 

10 longitudinally by using the peripheral velocity of a roll 
group* Thus, a uniaxial stretched film was obtained. 
[0080] (2) Separately, a component (B) consisting of 

51.5 parts by weight of polypropylene "Mitshubishi Polypro 
MA-^3" (trade name, melting point: 165°C) made by 

15 Mitshubishi Chemical K.K., 3.5 parts by weight of high 
density polyethylene "EY-40" with a density of 0.950 
g/cm 3 ) , 42 parts by weight of calcium carbonate powder with 
a particle size of 1.5 |Jm, and 3 parts by weight of 
titanium oxide powder with a particle size of 0.8 jam- was 

20 melted and kneaded at 240 °C with another extruder. This 
kneaded product was extruded in a film state with a die 
onto the surface of the foregoing longitudinally stretched 
film so as to be laminated thereon. 

[0081] On the other hand, a composition (C) consisting 
25 of 51.5 parts by weight of polypropylene "MA-3", 3.5 parts 
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by weight of high density polyethylene "EY-40" , 42 parts by 
weight of calcium carbonate powder with a particle size of 
1.5 pm, and 3 parts by weight of titanium oxide powder with 
a particle size of 0.8 |jm, as well as the resin component 
5 (II) consisting of 75 wt% of ethylene a-olefin (1-hexene) 
copolymer obtained in the foregoing manufacturing example 
and 25 wt% of high-pressure process low density 
polyethylene obtained in the foregoing manufacturing 
example for use as a heat-sealable resin layer were melted 

10 and kneaded at 200°C with different extruders, 
respectively, and then supplied to one co-extrusion die and 
laminated within the. die. Thereafter, the components were 
extruded from the die in a film state, respectively, and 
extrusion-laminated onto the rear surface of the foregoing 

15 longitudinally fivefold drawn sheet (A) . 

[0082] This four-layer film (B/A/C/II) was led to a 
tenter oven, heated to 155°C, and drawn sevenfold laterally 
with the tenter. Subsequently, the film was set by heat at 
164°C, further subjected to corona discharge process, 

20 cooled to 55°C, and had its lug portions slit. Thus, a 
micro-porous resin stretched film with a density of 0.790 
g/cm 3 , a wall thickness of 100 pm (B/A/C/II == 30/40/25/5 
Mm), and a four-layered structure was obtained. 
[0083] This laminated, stretched resin film of a four- 

25 layer structure was offset-printed on its paper-state layer 
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(B) side, and then through an embossing roll, embossed on 
its heat-sealable resin layer (II) side with dots with 1.27 

mm intervals (20 lines) and a trough depth of 8 |im. An 
enlarged view of the embossing pattern is as shown in Fig. 
5 2. The Beck smoothness of the layer (II) was 480 sec. 

[0084] Next, the resulting film was stamped into a label 
for blow molding (60 mm wide, 110 mm long) . This label was 
fixed to one of split dies for blow molding so as to be in 
contact with the die at its printing surface by means of 

10 vacuum. Thereafter, a parison of high density polyethylene 
"Mitshubishi Polyethy HD BZ-53A" (trade name) (melting 
point: 134 °C) with a density of 0.960 g/cm 3 and a melt 
index of 0.8 g/10 min was melted and extruded at 230°C. 
Subsequently, the split dies were clamped and then a 

15 pressurized air of 4.2 kg/cm 2 was supplied into the 
parison, so that the parison was expanded into close 
contact with the dies so as to be formed into a container 
shape, while fused with the label. Then, the dies were 
cooled and opened, and a label-affixed hollow container was 

20 obtained. 

[0085] This label-affixed hollow container was free from 
discoloration of printing, and showed neither label 
shrinkage nor occurrence of blisters. The adhesion 
strength between the container and the label was 750 g/15 
25 mm width. Further, when a propylene-homopolymer having an 



MFR of 1.0 g/10 min, was used as the parison in place of 
high density polyethylene, the resulting adhesion strength 
between the container and the label was 620 g/15 mm width. 
Other properties are shown in Table 1. 



(Table 1) as attached hereto. 
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K<f\ MliZr, Ti % Hf N V s Nb N TaJjoJltf 
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hyr;^VlJ;i/S, SO, RS (fc*TLR«yv 
o fflstii ^B&SSr^ LTV nT fc J: v^*fc l - 8 <z> 

[0 0 17] u^:s9i?^~J^&tt1r*&& : ¥ 
-yu-g, 4, 5, 6, 7-f h7tKD>fy^S, 

sis. /Noyyif, h y ryu^r^v'y yuaftif-eBift 
[0018] ittb^a^AjRiciEffii-siaffi^o*"^ 

ifSr^h LT^ § tit v nt J: v N e 
[0 0 1 9] i^^n^v^i^ai^ufl-ttSr^-t-SiBffi^ 

7/K;uStlt 

li. ^^^S. m^yuS, ^afcfyuS. ^y^ntW 

t y — /ust uTti. 7*^1/8, hy^s^if^ 
M**tt % 77M;ultlti^ ^v^S, 

sjx. ApyyiLtB, y^m, mm, **; 

[0 0 2 0] SO, RTS$ttSgaffi^<b LTii, p- 



(5) 



9—207166 
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[00 2 1] 

[it 2 J R' kR 1 iR 4 ,R f ,M 

£ x 7;^^i/i, 7J-p^>S, hVT/u^juisy 
sum, SO, Rg, /May^JOR^SfcttTkSRJR^-C*) 

k 13 1 ^±©§S:tfc t> . k-f 1 +m+n = 4"Cfo 

) 

[0 0 2 2] ^JSW-ettJiBSCR 1 k R s i R 4 . R* 
.Mtc*5V>T, R 3 , R 3 . R 4 fciOT 5 £>5"*>4>ft 
< k t> 2«-t-<tfc%R" *3J:im 3 jftS^-o^^^^a: 

r/u^us, '>^o7/^;H, ry-^i, 
/u*sy/um* so, r, ^ti^f^m^-ft^ykmm^'v 

[0 0 2 3] £TFfc\ M#S^:«£i^fc5»f£&JR 

*>AtfJX (p - h/^>^^^-f- h) (4, 5, 

6, 7-rb7t KD^yf-^) sM*=2=.»> n 
y K\ tr* (y/UTj-U-su) ztjuzi - u y h\ 

^i^i^vtf^ yf^^) ^yun - r> o y Ks 

xfl/yt^ (>f yf^^) v?;U3^r)A^nn\ 

f i/yt'^ M yr^/i') y fA'^ua ^ £ A^ey ^ n 
(^^y^yu^fM , ^^-wf (^>^~y^) ^ 

yUn^r^Atr^ ( p — h /U^ V* A'tfl'y 1 - h ) , ai^ U> 
^VXyW;*;*?- b) , xfl/y^ (4, 5, 6, 7 -7" 

issuzi - a y h\ ^y^oeyfy (v.^n^ 

>^ V^~yU-^ ^-/Uis? a^l"? i/zr.~;U) i//U=i~ 



■>A>^n!JF\ >>y ^vu>"!J uy^ (v^ n-o^ 
v>m-yu) >?/u=3- t?J**J>$ a y Kx ^/f>i/y i/y 

nyh\ >?^^ui/y i/y^7 (v>y ^vwv^ n-<^^ 
i^-yu) ^a^»)A^n!J h\ ^f;L-yy i/y 

^p!)K, ^f^>!)vy^ (^^^yu) ^ 

;U) *?/UZ3=.&J*\f* ( b y ^/U^" n ^ ^ V^/WT^"^ 

io h) x ^^ui/yuytr^ (4, 5, 6, l-^rY? 
tKn-fyfxyl,) ^nx^A^py h\ 
yy uytf^ (v^ n^>^>^^yu-:7yl^l/^iyu) 
i/yUn - r> A U y h\ v?7x-;Uyy Wyf^ (-< 

yr-zt') ^;i/3x|/A^py Ks y ^vi^ai—yUv' 

y uyf^ (-Y yr-^) ^i/n^^A^oy k, tf 

n y K, (i/^ n^v^ ixzr.-yu) ^y^/u^n 

v^j^yU) y ^-yl/ v^yU^ - r> J / W K^-f 

h\ tf^ (-y^P^y^^xx^) ^yu^yu^^ry 

^ A N tT^ (v"^ a-^V^i^jn^yV) i^^>v?yVi^yU=i 
30 fcf .X (V^ n^V^ v>xr: yU) ^Un^t^Ay 

h^nj K. (-^^ n^^^i/ai^yl.) v?yu=i 

^7 n^V^ v?j:jxyu) v^yl^ 2^r)Ak'^ ( p — h yUai >- 

<?^^ ( Ky ^^^-n^ ^ zy^ju^-r h) , tr^ 

tfx (^y ^-yu->^ a^>-^ v?m-yu) c/;i/^-tyi,o; 

^pyf\ (^y^u->^n^>-^^ai-yw) 

40 ■ n n|)Ax ^ n y K* tf^ (v?y ^yuv'^ 

^v^^^yW) i^yun - tf^ (hy7^Py«^y^ 

^^■^h) s tf^ (ji^yl^V^ C2^>-^i/zc-yU) 

n - ry^o/^ n 1; ^ x (y ^. ;V ^^- )V ^^ a^^/y 

O^ixiyU) ^l/n^r^Av'^py h\ fcT^ (7 P PtVwy 

(y^yU^n tVUv^^ a^v^ v^m— yU) i/yl-n - i> jU 
'^pyK, fcr* (^^iy^ci^v^^^yw) v?yv- 

50 yU->^ n^V^ v 5 ^— yu) ^/U^-^t^ (y ^ >^ 
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^ V^^U) ^3-!)A^dU tf* (^>^ 

a^dPK, if* (MJ/^vU^p^y^v 5 

[0 0 2 4] fc*5 % ±IB««^*5V^r, n^^^i/ 

HHHMmi. 2, 3 — SSitjei . 2, 4 -«* 10 

n-, i sec-, t er t-iiJO»ttM* 
tf. 

[0 0 2 5] _tfE<Dj; 5&i^=ixi£A{b^W- 

wrfc«fcv\, *»W"t?tt. .^*o-fe^k^*bfcur % * 20 
Affttkii— *sc (1) *5iw (2) -vmzthZT 

[0 0 2 6] 
[ft 3] 

R2 A KOA IVOA 1 R2 

| (I) 

r 1,1 30 

I (0AI ) ^ I £2) 

R 

[— (1) *5.fct* (2) fcI*3VvC\ Rtt^f^S, 

[0027] ::t\ -(dtjis* y ^-^r^>-ii^: (o a 40 

1 (R 1 ) ) T?*iD**tSryuap-yu^^fS/T^^ = !>A 
lliflfcfc.fctfst (OA1 (R 2 ) ) -C*fc*tL5T^^u 
**i/7^*=-VJ±^ttL Crt, R 1 *5<fctf R » (iR 

R 2 «±«»*SK«:«i3-f-] 36»btt5a-&T/U*^^-^r 
y ^A^^>T^ (OA 1 (CH 

a ) ) ^3 0^u%^±, »*t<«i5 o*yu%K±, 

U< fit 7 0*^%EJL±<O»J'&-e*tpa^T^^ 
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[0 0 2 8] r<Di pfcTvl'S y ^^ri^^^Kitfet L 
(1) »**«r^*i-*ft-&«ifc5V^«:JSft*t:^Wi- 

1 -t y * if ^«fls**«t«B»«^ k 

y r^^yur ^ = •> a ta w^mr^ s = * M\&m 

[OO 2 9] (2) -<^-t?>\ h^ioc^ jc^vUzn— =r 

^sjAft if © *»7;u 5 ~ * -Mb*W-B«*4:tf* 
(3) -O-if:/, hy^v&ifofflCflctti-chy 

[0 0 3 0] ^nfe<0*ife©5%-Ctt, (1) (D^jfeSr 
v\ 

[0031] tjv* y^^^1^vo$a3t(^K^rfflt^e>^^5 

/wt^^^^a, h y >r y^n tf/uT/i-^^^A. h y 
n -^vr;u^^A N h y -f yy^ur/u-;^^ 

A, MJsec-yf/W^!)^ FUtert- 

y "ris/isT/io^: — $j±^<D b y ta^ut^ a. 

h y ix^r n^y^r^^^A, h y n^-^^/U 
T ;u ^ ^ M) y ^ d 7;^^7;u ^ - A, v 5 

^f;U7/U^!)A^n!j K N v^^^yUT/U^ 
nUK, v?xf;U7;U^!>Aypn\ ^y^/P 

-f h\ ^xf;;u7^^r7VN^ K9>f K, ^y/f 

^^7^3^^^ i;xf;U7;U^x!)A7xy^yK 
?<D^7;u^;U7^ ^l)A7!J-n K*^Jf 6> 

[0 0 3 2] TIE— *KSC-e*to*tt5-f y^u=. 

Mb 4] 

( 1 -C4 Hg )jt Al y (C5 Hio)i 



11 

5 0 ) 

[00 3 3] ±^(D^mr^ S ~ * AflS^tttt, 
^ ^ t P^y ^ y^wffiSKRft*^, #vy 

[0 0 3 4] ^-fen>-cfi^^jg(c*|-rST/^^ y * . 
ttl/tpiDT/U^-V^CDltn. mo. 5 : 1-^)1 
0 , 0 0 0:1. U < 5 : 1 1 000:1 20 
(D$EfflT?;fe5 0 JEM. y #H?n^{fc^*i:RJEUTg^ 

>- * o -c 11^^14® «r^-f 5t>O"Cfe5 0 
[0 0 3 5] JWtt&fctt. >f *^ttft-fr*B:TlEaT»« 

[{b5] 

30 

-t ix i #ja*«5E £ V ^JR © »^ ^- >^;prtts& JS b§ 

[0 0 3 6] ^fth<D^^^r>\±^mW-X - 5 0 1 9 5 

r.i:^-e#«*^*v/£rt-c&<> ^p^yS:4x.<^v^ 

MJ y^^ju^j/u^^^j^, v J 7x=;^;i/7j?=[> 
A x v-^ cj^:/^ h V x^t)A, r> a, Mix 

fyury^e^^A, h!J7'n^7y^-^A, hp:/ 

^yUT ^^—^A, N, N-v^^vUT^y v 5 
7 P nt:;U7y ; e=^A N Z?is9 ti^ZrZ/jVTl/^—*? 

A N hy (y^f/V7*=;H ***~!>A N b]) 
^vu:7 ^ -/u) 7}x^7f;n^A x h V y ^^^^^^^^ 

a. trjjyc^ *fc, SB-r^v, ^-r^-v. 50 
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curls'. &»<4*^. 7xPt=|)^ 
[0 0 3 7] Sfc, Y\±4*>m\L^<»7~*>$Lft 

fh77x^^ s rh7^^ (3, 4, 

5 — t~ by** (3, 

7 (^<>^^ -7 ;isjrv 7 zl^jv) ifr^M. f K7 7x 
^;l/7/U^^A s ff7^ (3, 4, 5 - ^ y 7;u 
^-n^^n/w) T^ — ^A, fh7^^ (3, 5 
(MJ7^tP>f/H y^z^ju) 7/i/^^A, ^ h 

yy^-^tfV "r Yy^r^ (3 f 4, 5-MJ7 

yu^n ^/yr>A N Th7^ (3, 

(MJ7;vtpyf/W ^^^^) ^fy^A, T'h^^ 
^ (3, 5-v> (t-^yu) ^^^yi-) ^y^^ v =r 

hy*r* y;u%-x2y^~/\s) ^fy^A. fh7 

y^, 7^ hyy ^-si-tm, Tby*x {-<is$y)V3r 
uy=tL~;v) t^, =r b y y ^^^T^^^eiy, "rby 
(^V^ yjuyfu y jl^jIs) T>^^r^, yXtft' 

[0 0 3 8] *fc v ^m^tt^fel^ LT», 

\z ^ ^ n y vfl^ >r ^ r> A^/i-f ^ iftffiiisaifk^ift 

*4f**««Six«. «^*«6fcUTtt. ^ffi^. ^^y 

ft*3, rcoj^JE-f' ^-^m^&irfl. WM56-1 86 
0 7t, 1*8303 58-2 2 5 106 J %-<D&{&miZfcMl£ 

ffi^j^i 0 0 k g /cm 2 «±, *f^L< (i 
200 — 2, 0 0 0 kg/cm 2 , 12 5 T,$k 

±, »4 Kttl 3 0-2 5 0t, 150 — 200 

[0 0 3 9] r.*tb^#a-feV«aS:fflV^T»bix5^ 

[ft 6] 
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(1) - (3) 0>*M** #*L <*«»;: (4) - (5) 
[0 0 4 0] (1) MF-R 

J IS K7 2 1 0HJ;5MFR (>yuh^n — 

h) JiS2-30g/lO^ ifJL-<li5-25g/l 

0$h *Srfc*f* L< ttl 0-22g/l0^ 

U< I* 1 3 — 2 0 g/l O^^jeffl^Dfett^T^-rti^-e 10 

fc5 0 KMFR36«±IB«BJ:5*:-e*)SfcfiKK^5f:g63e 
t45 B MFR*s±13«SHJ:9/hS-f-?S4:fiR» 

[0 0 4 1] (2) 

J IS K 7 1 1 2M JzSflSlfcjftS-O. 9 3 5 g/cm s 
EAT* ff*L<ttO. 87-0. 9 2g/cm\SII 
ff* L< 110. 88 — 0. 9 13g/cm\fttff4 

L<f*0. 89 — 0. 9 1 g/cm 5 (D«ilScD%ttS:7F 

Lft4<48, T»tti#0. 86g/cm J S^-efc 

So 

[0 0 4 2] (3) ««±#J«|»*J^J:o-C»6>tL5 

B'J (TREF:Temperature Ri s ing 
Elut ion Fract ionat ion) <fc 

^ 20-8 5^ 4? * L < (4 3 0 — 7 5t, 30 

*t>»* U< 1*4 0 — 7 0 < C<D(Sffl-Ck?K 
b°-^(7) [b 0 -^(7)i^^) / [fc°-*<£> 1/2 <£> igni- 
te 5 «] (H/W) flUEU^ ff4L<lll-20, 
WUlfiP* U<l*l*-1 5, Sfc$r£L<tel-l 0CO$S 

iMELT^Tfc <fc^ [04(7) (b) *5±W (c) # 
AS] o 

[0 0 4 3] BE«m*|R<Z)tr— ^iaaE36S±iaa*S:fflx: 
S^fifflt - h^uttW&t^5(D^ffltt^ 40 

[0 0 4 4] ag±#»lli^M>c J: S»Mft||oiBI3fe 
*I.^±#|gg|#S'J (Temperature Risi 
ng ElutionFractionation:T 
REF) ^±5Waft«^)iBStt, Journal o 
f Applied Polymer Scienc 
e. Vol. 26, 4 2 1 7-4 2 3 11 (1 9 8 1 
fU) , SS^T-BWfc^TIB* 2 P 1 C 0 9 (BBfP 6 3 50 
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#0 (03502-3504 HOXRfcfeftfcS^Tll 

;uzf*—7^* SECi?7U^V) £r#o^n*# 
MS«4:JBv\ *t*itt5^v^*»IB*»«E. #Jx. 
tf o-^on^vtfv^jSpJR (14 OX:) LTigfi?£ 
Z<Dffimmmt:8L%i& (syringe) (d) £ 
(f) fcS&AU »:i^»*fH*ft 

[0 0 4 5] BPib. >i^x^ (g) , * 

^-7ju's<ju7 (e) <OW^«J9#to9— 5S*fS (0. 5 
ml) ^V^'VK/te. TctDfir 

■ KM 9, W^TREFffl^?^ (h) <o^^\zmA 

b5o TREFffl^7^lil 4 Ot^bOtJ-Clt/ 

-X) $il:3-7>f^SW CkdBL ffittfitto 
fc <7>a> b ffijgfifto t> ^i^Wlw # 9 * t^Xgsi^y 

-C— 3£B$IH (3 0#) T,REF^7AjJ^^ 
<0ffi*^««UTV^3»JIB«u l m 1 /#<D8Eifi-rM ^ 
t^^ai"'^:/ (g) <0§]"9#XtCj: 9 SEC*7 

#53'Ja*fr 4t?nr v^BB^T R E F/B>(7 7 -M*. 0*C^ 

h 1 4 ot*TKT^»ata*T3 odn<3oapBfflaic: 

Si£ CC) :0, 5, 1 0, 1 5, 20, 25, 30, 
3 5, 4 0, 4 5, 4 9, 5 2, 5 5, 5 8, 6 1, 6 
4, 6 7, 7 0, 7 3, 7 6, 7 9, 8 2, 8 5. 8 
8, 91, 9 4, 9 7, 100, 102, 120, 14 
0 

[0 0 4 6] ^<Dm. TREFffl;fc7Ate&Os2:£f&& 
iXfc»**«ttx S EC^7 At^f^ -XTOiWWS 

(P) W Six, ^o^h^?AfcBli-5 

(a) tt»»^^^ % (b) ttliftTlf^^ (, c ) (4^ 
(d) Wta»» % (e) t±tt-9->7A"<A''7 s 

(f) Uty^U-^" (g) I4>f V^:n^>3 

(h) |j:TREF*7^, (i) 
(j) tt*0JH«W«^— (k) tt*^^. (1) 

tt^lt^u-A (m) (IH^y^ (n) l^rtSP^^ 

A'*-, (o) liSEC*7^ (p) 
(q) tt«CJh/<^>^. (r) ttW«^V^"C?fc5 D 
[004 7] »SB»«OttA«. 

«PlH«ii.U-caA*.ixSW"C, ffi^^F-ftfllo^llt^JK* 
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[0048] ftmvT-f&my? h*m 

«5riootSf^8 9. 3mm, KMCtt^t (48 

oic**u it©**b*«*$Hifci- 10 

5) O. 1^^19 7 6. 5mm-Cfr5c ^(DUft 
SWftiBOfcr-^JKS (mm) *l/2liS^(i (m 
m) t*I^L/zfiiSrH/W^-f-^ 0 
[0 0 4 9] r.COTR E F^jfcMrjoV^T. *i\ (£1* 

[0 0 5 0] *^^IW^V^I1 ^n*#BU3£ 20 
B£ LTHUb^ (ft) HCFCT150A (Bf.ft£) 

AD8 0M/S &H#ii:W^ffiV\ j3^2±<D 

^o^^iJ^gco-^v^ww-X (f) ^<DWS«o 

sJUmg/mltftfiii ICMB L7tttfflB*gi££: 0 . 4 
m 1 &AL/Co 

[0 0 5 1] (4) fS^Wfi 30 

lOt^ttloyo^T^fc^ 9 0t(0<!:# 9 0 0 /o^ 
itfeSri:, »*U<»«ttja*2 O'Cot^ 1 0% 
^T-Cfe^ 9 0toi:S9 5%y±"Cfc^ri:, Si: 
&&^<te&MU&2 0X:<DkZ 5%UTXtb>), 9 0 
T:<o£# 9 7%J^±-Cfe^o 
[0 0 5 2] (5) Qm 

^ n-v h^^^-f — (Size Exclusion 40 
Chroma tography : SEC) <fcoT:sRtf> 

T\ #*U<M:3Er!N «M::#SL<tt:2. 

g£*ft: (a) 5 0-9 0lt%i:, (I').- 
(2' ) , (3' ) *5±tK (4* ) <©*tt«r*fc-t-fcBE 
y^^u>- (b) 5 0~l0li%i:^t 

So 50 
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[0 0 5 3] (1 ' ) MFR 

J I S K721 OCiSMFR (190t, 2. 16 
kg«S)**0. l-20g/l0^ #*L<lil- 

1 3g/l o$h W:ff4L<tt2-i 3 g/l 0#gd 
«H<0»tt**+fc£>"CS>5o ttMFR^±IB«SH«t 0 

[0054] ( 2 ■ ) mm. 

J IS K7 112|:«t^Wo. 915-0. 9 3 
g'/cm 1 , ffSKIiO. 916-0. 9 2 5 g/c 
m» , 4$t-fiF3= L<I20. 918 — 0. 9 2 2 g/cm 
3 0D«5H^tt^r^"rt>^-efo5 o ttttft0SJblB«SBBJ: 

[0 0 5 5] (3' ) >^U-x7x^ h (ME : Me 
mory Effect: HtcSJ;^:) 
ME (3g) I3\ 1. 6JW± N »*1<I±1. 8£LL, 
1§t-»^U<(i:2. 0 4^_h. *fc£?£L< {±2. 3«± 

(3g) ©»S6tt, J IS K7 2 10-C*6ffiSll5^ 

2 4 0U 7£mWmM3 g/^:reLT, JWT^i5 

/^«:A;txrt: ^ ^ > y yy-S:^ y ^ ^iHT^ 
iffS (D) Sr^-f * ciy-^— -CfflJtU jTsfxiD*!) 

ME-D/Do 

[0057] ' (4 ' ) y/l' >- (MT : Me 1 

t Tension: 56»fNF^®t3g^l) 
MTJ&U. 5gH±, »*L<tt2. 5gJMJb, WKfl 1 

it<[i5gH±ot)O-e*5 0 MT^h$t¥5t, 

^P^t?fflV>^^iSiEE?£{£«a7Ky^^U>|i, ME (3 
g) *MTa*«T<BM««r*i-<5. 
ME^'[0. 05XMT+1. 3] /g 

[0 0 5 8] rOjtSEEjSfeffiflSft^yj-^U^tt, f^X 
£f=|&^ n-^h;/^^^— (Si zeExclus i on 
Chroma tography : SEC) \Z£oXlfc 
IbhtlZQm (fifi^^fi/Sfe^^S) 3ft* S — 

3 0, Wlilff*b<tt7^2 5 N &t>#£L<l*l 0- 

4r*ST#Ss6S *"Ct>. S^iUS 2 2 0t|^±, Kl&JE 
*J1, 7 0 0 k g / c m 2 ^Ttt- h ^ l/-yffil:t 
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[0 0 5 9] ^Uls • a-*W7>( Vftfi^ffc (a ) 

iriSffffifi^tf^y^^u^ (b) t (D^m^n. & 

# (a) ^5 0-9 9tI%t^ (b) ^l-50l 
(a) 2*5 5 — 9 0fifi%-Cj&# 
(b) ^10-4 511% »l:ff*L<(l*d (a) 
^6 0-8 5lI%t^» (b) 2*1 5-4 0fiS%-? 

[0 0 6 0] :<^M (a) h$Lft (b) J:9&Sfc- 

FR^5-25g/l0^ ffi L< f*8-2 0 g/1 
0»-C*>5 ;«**S0. 87 — 0. 9 3 2 g/cm\ 
ff'SUttO. 89 — 0. 9 1 2 g/cm'-Ck!! ; Q 
tt)JS2-10, £f£L< 12 3 — 6"Cfci9 ; ME (3g) 
1. 2-2. 3, »*b<l±l. 5-2. 0-C$>»? ; 
MTtfSl. 0 g»i, *f^L< ttl. 5g^±-Cfc<9; 

.j.oBt»J!Bta*»©ME iMTOlBfltosjJcst 

ME ^ [O. 2XMT+1) /g 

[oo6i] t — b v— yH^WABJB (id <omm* l 20 

— 10/im N b< {2 2 — 8 n mtfcS. r J? I* 

[0 0 6 2] mliSLfcJ; 5l:5^ot - hi/— 

2-84 3 1 9 WW 3 ? 3-2 6 0 30 

6 8 9 ^mcmm-tz £ 5 ^^as^anxsrifer-t-;: 
ti>m^^\ *<o^i$*mm±. «x.«!2. 54c 

5 5 — 2 5jR©3i>'#;*anXTfcoT v rcO^>-^ 
*AnX<D«(£>^£j&Sl — 8 /zm <5^n>0 T'fcoT, 

a>o, t — h sis&ffiBim&famco 1/3 a ji-r & 

v\ 

[0 0 6 3] rjxfeO'f V-*— yPKrilJKffl^^WisKK 

«:ac9ur*$< rims. hubim:. ^^trrwwK 40 

[0 0 6 4] Blgija^ VaK^iDXSJxfc 7 ( 1 ) 
ff»XtrJ:i9^/j:^^ffi^7^^5>gi*ti, 
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[00 6 5] (-T ^^e— ^ Kj*») r <E>-Y vu Kjft 

try >r ft\z7^ju<Df$mm&&m<D*ir >r sirs 

So 

[0 0 6 6] gf£fi£jfSii, X^f£7g> EE3&*»©v*i";lx 

ftfc^^/HA^SStt, y^-tv (l) 2S&®rt-?@5££ 
9<<n> (l) C9K7gt>&<«'&8*(t£?'«A' (1) 

[0 0 6 7] 

(I] fet£e>tt£^&&fH&3r& 
(l) W±ft>H& 

( a ) MF R:JIS K7210 lUipttl ( 1 9 0X3, 
2. 16k gffifi) 

( b ) mm : j i s k 7 1 1 2 

(c) ME (Memory Effect : tt7C#> 
m) :JIS K7 2 1 OTt^Sh.i^/l'h^^ 

■9-— tttfflu Mtt«rv!)vy-ia«2 4o , c, e 

[0 06 8] fiB»-1^ V^uSr^EJK U, h ^o^^ 

7 ^SSrD, i: UTiife^lc J: \5 ME Sr**3„ 
ME=D/D, 

[0 0 6 9] (d) tgm&fiHDmiz 

(e) Q£; t-f/tt»^ov ^77-f-(Size 
Exc 1 us i onChroma tography : 

sec) &m^x, KTJ^-t^je^T-ewjtu fi 

[0070] ( f ) MT (Melt Tension: 



(11) 



9-207166 
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20 



\zx. km*i 9ou ftmmmi cm/ft, if La 

**3, fcrn^lty-im^ fi£8. 0 0 mm, rt@2. 
0 9 5mm, ^§9. 5 0mm-Cfe£ 0 
[0 0 7 1] (g) v-^JTfttt 

(W) yy^MO 2 OmmX 8 OmmO^^-^ h 
— ^rfflV^T^^^SrS Otfca^fcti^Sr^ 

O L 

[00 7 2] ( h ) 9 ^uo*»^(Z)*#3ftlt 



8i©III©»f«l*ft, A»Mft^H03l3KttMII 

— h^9:7 AGS-DJgj SrJBW 3 0 0mm/mi 

[0 0 7 3] ( i ) 9^^JIMX«G>#*S 
Ufc. *»T2B«fc, 5^<^«3» 

it7 ^/kdrs* $ tit t 2 frffitomm y> -^m 

dSV^tLt lmm^F^ifeJxtfO (&*?) , 1 — 2 mm 
t Lfc. 

[oo74] ( j ) jnkftcf: 

ASTM D-1 8 9 4|:5PC, ^^^(OW^WM t s 

J*^y#WIJIWM|RTM-r2 5 0«rfflV*-C»E 
Lfc. 

[0 0 7 5] ( k ) y^/UO&mfa^tDW Aig^ 
6 OmmX 1 1 0 mm^JT&V ^-<vU£r s ^<A/T5 

(#) «©6tt7'<A^W&3S«^T, i o o#iSigg-c % 

O lE]&S>*36S«£Ltt^ 

x etfcKJi^^^**-*-^, 

[0 0 7 6] - a-^-U^^^#a^ft:<Digi^ 

ttfflE^BUSli. «FfflBS6 1- 1 3 0 3 1 4 -3-43tfR 

br* (4, 5, 6, 7-fK7tKp^Vr=;H i^u 
^^a^K2, O^y^/H;, 3fC£M h7r 
^1±«^^urA^**Vfe±Blt#fc»Ll, 0 00 



20 



40 



6 0 0kg/cmM:ft^ 1 6 Ot^EJSSrfrfco 
It. 

[0 0 7 7] fiJSJKTSL MFR^l 8g/l 0 5h ft 
*dS0. 8 9 8 g/cm\ Qffl^l. 9, TREFg 

°C, Sfct°— ^Jflaf«>H/W^ 1 . 5 CD^^UV • 
^7-fy*t*# (l— **i?>^fi:2 2li%) frft 
10 fc 0 «#*ffl*M\ 10tT2. 1%, 20tT3. 0 
%, 8 0tT10 0%-Cfcot„ 
[0 0 7 8] KEEttflBftflfaK y gf-l/yg)B»W 
S/C^*2 6 Ot:, SlCff^J 1 , 5 00kg/cm 
l T\ Y9 ^ffi^TiSigL^io MFR^4g/ 

10^ WO. 92g/cm\ ME*2. 4. Q 

m& i o <Dm&m&m&tf v ^u>&mz 0 
[oo7 9i ?o</u(o9mm 



50: 



mmm 1 > 

(1) (**) awy^otru^ "H^^y^n 

MA- 8" (iftfi,** ja^l6 4 e C) 6 7fifigfl, Hg 
ft* CK) CL ■W**aRy^*-Vi/ "£I^yxfEY 
-4 0" ffip^ »£l3 2t, MO. 9 5 0 g/ 
cm 1 ) 1 0*a<B*iJ:VttSl. B^mO.SR^ 
!>A!^*2 3fifl^<t O&SflMBil&riMfe (A) £rJ¥tM8 
SrfflVNr*»»*liL*:Ot>. <PV «t 5 2 5 O'Ccofitf-C 

[00 80] (2) fflfc:* H^ft* (**) K/^y^nhf 
l-V " = 8*yynMA-3 - (f6j« n p£ ; jgt£l 6 5 
t) 5 1. SfifigiS, ft&O. 9 5 0 g/cm'^ft 
f^fyx^l/y "EY-4 0" 3. 5fi**B, Jffi&l. 
5|*m©K»*^!>A»*4 2litt, ftSO. 8/i 
mO»ffc^v»*3M;S8J: OfcSIBfiMb (B) Srgij 

«ww««:«v^T2 4-o , c-c»»jai«u wttSriiMBtt 

[0 0 8 1] «fc*-,'-**L*ix!ii]^©Jfa«*rfflv\ Ttfy 

^Pt 0 !x>: "MA-3" 5 1. 5Sfigtf> V ^ 

"EY-40" 3. SSfiSB, ffigl. 5iumO 
««*/W^l>A*&*4 2fi*«*3J:t^ttaO. 8/xm<D 

■tt-*^y (1 -^^r-t» *1^75li%| 
mi5S!!3g^»^i^JE}*{&^«^y^^UV2 5ftj 
fi%<k^«fl§m^% (I I) ' «r2 0 ot;-e»iBJB«[ 
— ^*»ttiy>f KtltieL^ rtt?WJiL, ^roi, ^1 
-T«t f9*Jx-Pn7^/v-Attic:lf LfflU MIS (A) <^«f 
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[0 0 8 2] -(ommy^^J* (b/a/c/i d & 
T^f-x-^^cmt, i 5 st^ftwautttyv* 

gpSr* y s> h LT, **0. 7 9 0 g/cm\ 
100/im (B/A/C/I 1 =3 0/4 0/2 5/5 

[0083] z<Dmmmm<ommmwmm'y^^^(om \- 

titm (B) «fc*7-tsy bBl*JSrlfiL;fc«, m;/7tf*n 
-;H:1LT1. 2 7mmP^I (2 0t) , 8 
Ky hSrfc — jH&WII&JB (II) fll!llw^:x 

^^£*Ji9<?3t<D-C;fe5 0 1 (I I) <D^<y?Wm&te 
4 8 Og?-CfcofCo 

[0 0 8 4] r*x4:frfe*pXLr^Sj*^ffl7 

(1^6 0mm, ffillOmm) £ Lfc D r^^^U j 

^ir^-TS J: 5KB3£L*:fft. flSf£0. 9 6 0 g/cm I 
\ *J\'Y'(>'7 s y#XG. 8 g/ 1 O^^JgflSft^y I 
x^U> w £l3Kyxf HD BZ-53A" (jftiS, 2i 

£) (iBjfti 3 4t) o^<y y ^4:2 3 o < C-c««lJ¥Hi i 

U &^^«ffl*ffi»L*:flL 4. 2kg/cm 2 OBE ) 

ssr^y y^rticfffieu »<y y^Sr»aB*-&Tanc* j 

fc Q 1 
[0 0 8 5] r ©7^/uat^4»ffi*»iiR3*J<Diifet>/i: 1 

7^^*f Mli 7 5 0 g / 1 5 mmd 1 

ftit, MFRiU. Og/i o^^p^i/y^ai I 

0 g/1 5 mmitfoo j^ B ..l(Z) ^^^ l^t 5 

[0 0 8 6] (H^0IJ 2 ) 

(1) yOUh^n — I — h (MFR) 0. 8g/l0 
5h m&l 6 4 < CO**-7tfy ^cz t°UV7 0fifi%, a 
jRl 3 4 < C^ifi5*tfjKy ^^U^ l 2li%fttf?»tt 
@ 1 . 5 /i m^fiMKg^A'V'^J* 18it%W^ 

(A) U 2 7 0^1^36 Ufc*fffl»CT»l»Ufcl6, 

hSrSfco rcov— h £: 1 4 Stl'ftlL 

«*|6l^5fflfffi#LT (A@) ■<D.«^|fij5fflPiS# 

[0087] (2) MFR4g/l0^ BUS 1 64t 

(D^^yyofi/ysi. 5it%, sjasawy^c^- 

A 4 5Sfi%J:t)^5m^ (C) MFR 4. Og 

7Ky^^W^3. 5*fi;%:l3j;t«MSl. 5^m(Z)M 
^/Uv")A5 5lI%j:^^ffltt (B) £ N tn? 50 
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K9J^w»W«*fflv^T2 5 0^-C*iBiSI«U 
SOlC-CftWfflU ±12 (1) <D (AS) 
[0 0 8 8] (3) MFRJ5U. 0g/l0^ 

^^y^Dhfi/ys i. 511%, ^s^yx^i/ 

^3. 5«fi:%*3j:WIStSl. 2 /im^fii**^^^^ 
4 5**%J:i)ttSiart4fc (C) * % MEKe«-e#fc 
MFR 18g/10^ ^g0. 8 9 8 g/cm\ Q 
fitl. 9C0^^U>- • 1 -^^rirV^B^ff, 7 511 

WD<ttlM*«-C»fcMFR3dS4 g/1 
tffO. 9 2g/cm' N ME^2. 4, Qfltt* 1 0 0 
fffilEftffi:^^^ y ^^U>- 2 5 lf% ±D45t-hv/ 
— /H4»IIBJtarii* (II) Sr**t-PixBU<olfttJ«Srfflv^ 
t2 7 0tOlSTMaiti, — 

-f/U-MfclcflF LBLt, ttlB (A/I) <0fK^ffl5tiFKtt* 
V- h^KSfiilt- (I I ) »3fls#M«^*SJ:5^#LU 

[0 0 8 9] (4) #:^-c\ notte^^yuA^i 5 

mm (bjd \-=JwrMcmmm^n^<ytzm. rtisrs 

0. 3mmniH (8 0«Q , 5 /z K 

/to ov^-CSWSr^y y-hUT^ ««36«0. 9 1 g/c 
m 3 <D-f yuKj*»ffl9^<^ffl«Sr»fco -cot — 

h^— /H4HMB (II) »0^y^3p»&li7 5 ofjn? 

[00 9 0] (H*£#iJ 3-5, Jtttffil 1 - 3 ) t - h > 

^M5rt7ts/hW], «»&tm&JnXLT* >f 
V^Kffl7^ (1) («6 0mm N SllOm 
m) ^#fCo £<D7^1W0J«»«». ^^irtxhig^R] 

[0 0 9 1] X. ^^^-{^^^7^ (1) 

(St^i3 4 e C) o^y y>S:2 0 O'C'CSiBlfaiL. 
»CV^WS!Srffl3W«)Lfca, 4. 2kg/cm 2 OjGE£ 

«r^y y^rtic«isu ^y yv*:K»**Tfiir*» 

[0 0 9 2] ^(Dh<D(OyV *? — (D$&±(D^M, 

^y y^unt l-c. K**#y^u^ft^ 



is 



(13) 
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T, ynei/yWI^fl: (gU^i 6 MFR 1. 

Og/lO#) t:m^\ 2 3 CC-C^U y^Srlf Lttl-t" 
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[0 0 9 3] 
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[0 0 9 4] ^ 

ffl^^CyU^tjHfco 30 

[0 3] ^ y^-;u K«ffl7^KOS»»ritl:*;BT 



[04] TRE Fffijg|-Cfc-5 0 

[0 5] Wflg<O^J:#^j»#SiJ (TREF) *mi£K 

[^F-^co^] 

1 : ^^<yu 

2 : ^^f»J§g:7^;i^£#Jf (I) 

3 : EPfgiJ 

4 : t-bi/slsffimm (II) 

5 : ^^**g*g*<DU4 

6 : ^tf*mm<oQ 



1] 



[02] 



[03] 






-C(KttM) 



>2 



(14) 
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